Objective To compare quality of care in for-profit and notfor-profit nursing homes. Design Systematic review and meta-analysis of observational studies and randomised controlled trials investigating quality of care in for-profit versus not-forprofit nursing homes. Results A comprehensive search yielded 8827 citations, of which 956 were judged appropriate for full text review. Study characteristics and results of 82 articles that met inclusion criteria were summarised, and results for the four most frequently reported quality measures were pooled. Included studies reported results dating from 1965 to 2003. In 40 studies, all statistically significant comparisons (P<0.05) favoured not-for-profit facilities; in three studies, all statistically significant comparisons favoured for-profit facilities, and the remaining studies had less consistent findings. Meta-analyses suggested that not-for-profit facilities delivered higher quality care than did for-profit facilities for two of the four most frequently reported quality measures: more or higher quality staffing (ratio of effect 1.11, 95% confidence interval 1.07 to 1.14, P<0.001) and lower pressure ulcer prevalence (odds ratio 0.91, 95% confidence interval 0.83 to 0.98, P=0.02). Non-significant results favouring not-for-profit homes were found for the two other most frequently used measures: physical restraint use (odds ratio 0.93, 0.82 to 1.05, P=0.25) and fewer deficiencies in governmental regulatory assessments (ratio of effect 0.90, 0.78 to 1.04, P=0.17). Conclusions This systematic review and meta-analysis of the evidence suggests that, on average, not-for-profit nursing homes deliver higher quality care than do for-profit nursing homes. Many factors may, however, influence this relation in the case of individual institutions.
INTRODUCTION
Nursing homes provide long term housing, support, and 24 hour nursing care for people who are unable to function independently. Conservative forecasts from the European Union suggest that the need for nursing home care will double in the next 40 years as the population ages. 1 Many nursing home residents are bound to the routines, diets, and treatments prescribed by the home where they reside. In addition, many of them are unable to advocate for themselves because of physical, medical, cognitive, or financial limitations.
Concerns about quality of care in nursing homes are widespread among academic investigators, [2] [3] [4] [5] the lay press, 6-11 and policy makers. 1 12 Whether a facility is owned by a for-profit or a not-for-profit organisation may affect structure, process, and outcome determinants of quality of care. In the United States, for example, two thirds of nursing homes are investor owned, for-profit institutions; in the United Kingdom, more than half of healthcare beds belong to independent nursing homes for older people, most of which are operated by for-profit institutions. 13 The type of ownership of nursing homes in Europe varies; countries with previously dominant public healthcare systems (such as Poland) now seek privatisation. 14 In Canada, 52% of nursing homes are in for-profit ownership, and not-for-profit care is evenly split between charitable or privately owned not-for-profit facilities and government or publicly owned not-for-profit facilities. 15 Both for-profit and not-for-profit nursing homes may have both public and private funding.
Several investigators have assessed the relation between for-profit/not-for-profit status and quality of care. 16 If quality or appropriateness of care varies significantly by ownership, this should influence government policies related to regulatory assessments and the use of public funds for nursing homes. The objective of this systematic review and meta-analysis was to examine the quality of care in for-profit and not-for-profit (privately and publicly owned) nursing homes to enhance the evidence base for public policy. This work is part of our series of systematic reviews Study selection Eligibility criteria Our inclusion criteria were as follows: patients-those residing in nursing homes in any jurisdiction; intervention-for-profit status of the institutions; comparator-not-for-profit status; and outcomes-measures of quality of care in for-profit and not-for-profit nursing homes.
Definition of quality of care
As described by the American Medical Association, quality of care is "care that consistently contributes to the improvement or maintenance of quality and/or duration of life." 20 Quality of care was conceptualised by Donebedian as having inter-related structure, process, and outcome components. 21 Structure pertains to resources used in care (such as staffing). Process refers to action on the patient (such as use of restraint and urethral catheterisation). Outcome indicators assess the patient's end result (such as pressure ulcers). Many quality of care instruments have been proposed, although none has been universally accepted. 22 Consequently, we used measures that authors defined as representing "quality of care" or "appropriateness of care," provided that they defined a priori what constituted "good" or "poor" quality of care. The most frequently used quality measures were as follows.
Number of staff per resident or level of training of staffThe US Medicare/Medicaid nursing home regulations emphasise the importance of this measure of structure. 23 Studies have consistently shown a positive association between staffing and measures of both process and outcome quality. [24] [25] [26] Physical restraints-Although use of physical restraints can prevent patients from injuring themselves, restraints diminish a patient's self esteem and dignity. By restricting mobility, they lead to both physical deterioration and the formation of painful pressure ulcers. 24 27 An Institute of Medicine report emphasised use of restraints as an important process measure. 23 Pressure ulcers-The importance of this outcome quality measure was also stressed by the Institute of Medicine. Pressure ulcers are preventable and are associated with pain and infection risk. 23 Regulatory (government survey) deficiencies-Deficiency citations by a regulatory body cover many aspects of nursing home care. Their strength lies in providing an overall measure of quality. Considerable work has gone into developing valid overall deficiency measures. 4 
Definition of nursing home
In keeping with other definitions, 28 we defined a nursing home as a home for elderly people in which most residents require daily nursing care. We included all long term care facilities that met this definition, including those studies that specifically evaluated "skilled nursing facilities" and special care facilities such as those for patients with Alzheimer's disease.
Assessment of study eligibility
Teams of two reviewers independently screened the titles and abstracts of all citations identified in our search, and if either reviewer thought that a citation might be eligible we retrieved the study for full text review. Research personnel who were not involved in the screening or data abstraction process masked the study results from the text and tables of potentially eligible articles by using a black marker. Teams of two reviewers independently evaluated each masked article to determine eligibility. All disagreements were resolved by consensus, with discussions with the project lead (VRC) about eligibility criteria as required. In the event of ambiguity about whether the outcome was a measure of quality of care, we erred on the side of being inclusive.
Data extraction and study quality evaluation Multiple teams of two reviewers independently abstracted data from included articles. We collected data on geographical area, year, data source, unit of measurement (number of residents or nursing homes), and quality of care measure. We developed and applied a 0-5 scale for evaluating appropriate adjustments and a yes/no scale for inappropriate adjustments (box). We explored whether appropriate and inappropriate FP=for-profit; NFP=not-for-profit. *Studies were classified into three categories: "all significant differences favour one ownership type" (at least one outcome with P<0.05 favoured either FP or NFP and all outcomes with P<0.05 favoured the same ownership-that is, all favoured NFP or all favoured FP); "most, but not all, significant differences favoured one ownership type" (at least four quality measures with P<0.05 and three times as many outcomes with P<0.05 favoured one ownership than favoured the other); "mixed results" (all other results). FP=for-profit; NFP=not-for-profit. *Single overall comparisons were made for each of pressure ulcer, physical restraint, and deficiency outcomes, rather than multiple comparisons being made within the same study. We pooled outcomes by using random effects models separately for the most frequently used quality of care measures: number of staff or level of training of staff, pressure ulcers, physical restraints, and regulatory (government survey) deficiencies. We considered P<0.05 to be statistically significant.
We used prevalence, rather than incidence, in reporting physical restraint use and pressure ulcers based on authors' reporting of study outcomes. We report the odds ratios and 95% confidence intervals for these outcomes. When necessary, we converted other effect measures to odds ratios by using available data. For example, if the study reported a relative risk (RR) and the event proportion in for-profit nursing homes (P fp ), the odds ratios was calculated as (RR× (1−P fp ))/(1−P fp ×RR). Similarly, when the studies presented a β coefficient (an adjusted result representing difference in event proportions in for-profit and not-for-profit nursing homes, P fp −P nfp ), if the event proportion (Pc) in the study population and sample sizes (N fp and N nfp ) of the nursing homes in for-profit and not-for-profit were provided, solving the following two equations for P nfp and P fp , we computed the odds ratio: P fp −P nfp =β and (P fp ×N fp +P nfp ×N nfp )/(N fp +N nfp ) =Pc. For the outcomes of deficiencies and staffing, we used the ratio of the effect from not-for-profit to forprofit nursing homes in pooling studies.
We avoided repetition of data on the same resident from different studies by preferentially using data from the larger dataset when necessary. One author (GHG) made these decisions by using blinded copies of articles while unaware of study outcomes. We requested supplemental data when available data was insufficient for analysis. We evaluated heterogeneity with both a χ 2 test and the I 2 statistic, interpreting a low I 2 as 25% or lower and a high I 2 as 75% or higher. 29 We examined funnel plots for evidence of publication bias. We applied a univariate meta-regression random effects model to each pooled outcome to evaluate potential sources of heterogeneity.
Hypotheses to explain heterogeneity Our a priori hypotheses for sources of potential heterogeneity included analysis of privately owned and publicly owned nursing facilities in the same category, appropriate and inappropriate adjustments, the year of data collection, geography and political environment, and primary compared with secondary data collection. We did univariate meta-regression for each potential cause of heterogeneity. We present subgroup results if the likelihood of the differences between subgroups being due to chance was P<0.10. Our a priori Deficiencies in health/quality of care in OSCAR Non-significantly favoured FP hypotheses to explain heterogeneity are detailed below.
Analysing privately and publicly-owned not-for-profit facilities in the same category-We hypothesised that privately owned not-for-profit facilities may deliver superior care compared with publicly owned facilities, and thus comparisons between not-for-profit and forprofit facilities may yield different results if publicly owned facilities are included, as seen in previous studies. 19 We decided, a priori, to present the result of a for-profit versus privately owned not-for-profit metaanalysis separately from a for-profit versus not-forprofit meta-analysis regardless of whether privately or publicly owned not-for-profit status explained heterogeneity of the pooled estimate.
Extent of appropriate and inappropriate adjustment-We have defined concepts of appropriate and inappropriate adjustment in the data extraction section above. We compared studies with above median scores against those with scores below the median for assessment of appropriateness. Similarly, we compared studies with inappropriate adjustment against those without inappropriate adjustment, excluding studies that did not have an adjusted analysis.
Year of data collection-Legislation on quality of care in nursing homes was introduced in the United States under the Federal Nursing Home Reform Act (part of Omnibus Budget Reconciliation, 1987). Most of the studies we reviewed were from the United States. As a result, we compared data collected before and during 1987 versus after 1987.
Geography-We compared data collected inside and outside the United States, as geography and political environment are potential sources of heterogeneity.
Primary versus secondary data collection-We compared data acquired by primary (direct) data collection with those acquired by secondary (administrative agency) data collection.
RESULTS
Of the 8827 articles screened, we selected 956 for blinded full text review. Figure 1 details the steps in this review. Our agreement on the eligibility of studies was very good (κ=0.73 on the basis of two questions: does the study evaluate nursing homes, and does the study compare quality of care in for-profit and not-forprofit facilities?). Disagreements stemmed from implied but not stated definitions in the articles regarding good and poor quality and implied but not stated quality of care measures. We requested supplementary data from 36 authors; 25 responded, of whom three did new analyses in response to our queries.
We found 82 studies, spanning 1965 to 2003, comparing for-profit and not-for-profit nursing homes.
w1-w82 We found 40 studies in which all statistically significant analyses (P<0.05) favoured not-for-profit homes and three in which all statistically significant analyses favoured for-profit homes. Similarly, 34 studies compared for-profit and privately owned not-for-profit nursing homes. In 16 of these, all statistically significant comparisons favoured higher quality in privately owned not-for-profit homes; none had all statistically significant analyses favouring higher quality in forprofit homes. Tables 1 and 2 present a summary of the characteristics and outcomes of all studies included in this review and summarise the results of comparisons for quality measures evaluated by three or more studies. Tables 3  and 4 present the detailed study characteristics and Outcome quality (cognitive decline, mood decline, pressure ulcer prevalence); process quality (restraint use prevalence, urinary catheterisation prevalence); staffing (ratio of RN hours to total nursing hours)
Mixed results: non-significantly favoured FP for outcome quality; nearly significantly favoured NFP (P<0.10) for process quality; non-significantly favoured NFP for staffing Hospital admission rate for anaemia, dehydration, falls, pneumonia, urinary tract infection, and pressure ulcers/gangrene; mortality All significant (P<0.05) comparisons favoured NFP: favoured NFP for all measures except falls, urinary tract infection, and pressure ulcer admissions (non-significantly favoured NFP) and mortality (no direction)
ADL=activities of daily living; FP=for-profit; NFP=not-for-profit; LPN=licensed practical nurse; OSCAR=Online Survey Certification and Reporting; QAI=quality assessment index (composite measure of staff presentation, operational efficiency, resident care quality, and institutional care plan); RN=registered nurse. *54 items grouped into 7 subscales: older person's room, residence, physical care, medical maintenance, psychosocial care, human rights, and financial. †OSCAR includes results of independent site surveys done every 9-15 months by auditors under contract from the Center for Medicare and Medicaid Services. The surveys detail compliance with each of 185 separate measures of quality that consider nursing home structure, processes, and outcomes. As a measure of quality, deficiency data has some limitations. Also, underdetection and under-reporting of deficiencies may occur. Deficiencies are categorised according to severity from A to L. F and higher denotes care that has potential to cause harm or immediate jeopardy to patients. In some years, deficiencies assessed varied from state to state. ‡Use of vests, belts, mittens, or wrist or ankle restraints. Chairs with locking trays (Geri-trays) are also included, whereas bed rails are not. Specifically, restraints imposed for discipline or convenience, and not needed to treat the resident's medical symptoms were objectionable. Variable for restraint use is dichotomous-the home either did or did not receive this deficiency. Restraint use was verified by surveyors during the day for OSCAR.
outcomes of those studies that compared for-profit and privately owned not-for-profit facilities. Similarly, tables 5 and 6 present the detailed study characteristics and outcomes of studies that compared for-profit and not-for-profit (publicly and privately owned) facilities.
We meta-analysed data for the four most commonly used quality measures. Table 7 presents a summary of the characteristics of studies meta-analysed, along with the results of sensitivity analyses to explain heterogeneity among studies in each meta-analysis. Two meta-analyses showed statistically significant results favouring higher quality care in not-for-profit nursing homes.
We found more or higher quality staffing in not-forprofit homes (ratio of effect 1.11, 95% confidence interval 1.07 to 1.14, P<0.001, I 2 =91.6%) (fig 2) . We found a similar result favouring not-for-profit homes when assessing staffing hours alone, with a ratio of effect of 1.11 (1.08 to 1.14, P<0.001, I 2 =70.3%), an absolute hours increase of 0.42 (0.31 to 0.53) hours/ resident/bed/day, and a relative hours increase of 11% (8% to 14%). When the only non-US study was excluded, we arrived at a similar ratio of effect for more or higher quality staffing in not-for-profit homes of 1.11 (1.07 to 1.15, P<0.001, I 2 =92.4%). We found a lower prevalence of pressure ulcers in not-for-profit homes (odds ratio 0.91, 95% confidence interval 0.83 to 0.98, P=0.02, I 2 =52.1%), with an absolute risk reduction of 0.59% (0.13% to 1.12%) and a relative risk reduction of 8.4% (1.9% to 16%) (fig 3) . When the only non-US study was excluded, we arrived at a similar odds ratio favouring lower pressure ulcer prevalence in not-for-profit homes of 0.89 (0.82 to 0.97, P=0.007, I 2 =50.2%). The remaining two meta-analyses showed nonstatistically significant differences. We found less use of physical restraints in not-for-profit homes (odds ratio 0.93, 0.82 to 1.05, P=0.25, I 2 =74.6%) (fig 4) and fewer deficiencies in governmental regulatory assessments in not-for-profit homes (ratio of effect 0.90, 0.78 to 1.04, P=0.17, I
2 =59.8) (fig 5) . Funnel plots for the four meta-analyses did not suggest publication bias. A priori hypotheses did not explain the observed heterogeneity ( 
=0%)
FP=for-profit; NFP=not-for-profit.
nursing homes than in for-profit nursing homes. Many studies, however, showed no significant differences in quality by ownership, and a small number showed statistically significant differences in favour of for-profit homes. This pattern held true when we compared for-profit homes with both privately owned and publicly owned not-for-profit facilities. Pooled analyses of the four most commonly used quality measures showed statistically significant results favouring higher quality care in not-for-profit homes for staffing and prevalence of pressure ulcers and non-statistically significant differences favouring not-for-profit homes in physical restraint use and regulatory agency deficiencies. The large observed heterogeneity was not explained by our a priori hypotheses.
Previous systematic reviews Two previous systematic reviews have compared quality of care in for-profit and not-for-profit nursing homes. In 1991 Davis and colleagues found that many studies showed that higher quality of care was provided in not-for-profit nursing homes; however, weaknesses in the methodological design of the included studies limited the conclusions that could be drawn. 30 In 2002 Hillmer and colleagues did a systematic review comparing for-profit and not-for-profit facilities (including publicly owned facilities), focusing on studies in North America completed after the previous review. 31 This study also concluded that notfor-profit facilities provided better quality care than for-profit facilities.
Strengths and weaknesses of this review
We did a comprehensive search, which identified 60 studies not included in previous reviews. We assessed studies spanning four decades and published in any language. We masked study results before determining eligibility and did duplicate citation screening, data abstraction, and quality assessment. We contacted authors for missing data and received responses from most of them. We compared quality of care in both forprofit versus not-for-profit nursing homes and forprofit versus privately owned not-for-profit nursing homes, did pooled analyses of quality of care measures, and found largely consistent results.
Our review has limitations resulting from the characteristics of the studies included. No randomised trials have compared quality of care across nursing home ownership, and no such trials are ever likely to be done. Furthermore, most studies are from the United States, which raises questions of generalisability to other jurisdictions.
Studies are also limited in that no standard definition of quality of care exists. The result is that studies used a very wide variety of alternative measures of quality. Even when the same measures were used, standardised approaches to the application of those measures were lacking. For example, meta-analysis for number and qualifications of staff fails to take into account staff turnover, the use of agency staff, and the professional mix of staff. Moreover, several eligible studies used administrative databases, which further limits the comprehensiveness and quality of the data. For example, the American Online Survey Certification and Reporting (OSCAR) database comprises self reported data from nursing home administrators; surveyors verify only a sample. Careful duplicate abstraction of data from patients' charts with a priori definitions or, ideally, direct assessment of care provision would be preferable.
Our meta-analyses are limited in that many authors could not remove publicly owned facilities from their datasets for our for-profit versus privately owned notfor profit analysis. However, in our sensitivity analyses, results comparing for-profit and not-for-profit facilities were not significantly different from those in which we restricted the not-for-profit facilities to those for which we could confirm ownership.
Heterogeneity
On the one hand, one might see our results as compellingly favouring not-for-profit facilities. The gradient between studies in which all significant measures favoured not-for-profit (40 studies) and those in which all measures favoured for-profit (3) is large (table 1). All four meta-analyses favoured not-for-profit institutions, and two reached statistical significance.
On the other hand, 37 studies had mixed results (some measures favoured for-profit, some not-forprofit) and considerable heterogeneity was present in the results of the meta-analyses. This suggests that although the average effect is clear, that effect probably varies substantially across situations. The variability is probably explained, in part, by a variety of factors that vary within categories of for-profit and not-for-profit homes, including management styles, motivations, and organisational behaviour. For example, for-profit facilities owned and operated by investor owned corporations may have different motivations than facilities owned by small private businesses or single proprietors. Not-for-profit facilities run by charities might differ in structure and process from those run by municipalities; not-for-profit facilities that are managed by for-profit nursing home companies may function differently from those that are not.
We have partially mitigated this problem with our a priori hypotheses (extent of appropriate adjustments, year of data collection, geography and political environment, primary compared with secondary data collection, and, in particular, public versus private ownership of not-for-profit facilities). None of these variables, however, explained the substantial heterogeneity of our results. The studies failed to specify characteristics of individual nursing homes in sufficient detail to allow analyses exploring factors such as those listed above (ownership by corporation, small business, charitable organisation of municipality; management of not-for-profit homes by for-profit providers).
Significance of this study Most of the studies in our systematic review showed lower quality of care in for-profit nursing homes than in not-for-profit nursing homes. However, a large proportion of studies showed no significant difference in quality of care by ownership. In the long term care market, in which funding is often provided by the government at fixed rates, both for-profit and not-forprofit facilities face an economic challenge that may affect staffing and other determinants of quality of care. In the for-profit context, however, shareholders expect 10-15% returns on their investments, 32 taxes may account for 5-6% of expenses, and facilities tend to have higher executive salaries and bonuses, so forprofit facilities have a strong incentive to minimise expenditures. 33 Minimising expenditures may lead to lower quality staffing and higher rates of adverse events (such as pressure ulcers), which may be reflected in citations for deficiency.
Proving causality by using observational studies is difficult. Furthermore, given their variability, the results do not imply a blanket judgment of all institutions. Some for-profit institutions may provide excellent quality care, whereas some not-for-profit institutions may provide inferior quality of care.
Our findings are, however, consistent with findings of higher risk adjusted death rates in for-profit hospitals and dialysis facilities as shown in previous reviews, 18 19 as well as providing insight into average effects. Given the absolute risk reduction in pressure ulcers of 0.59%, we can estimate that pressure ulcers in 600 of 7000 residents with pressure ulcers in Canada and 7000 of 80 000 residents with pressure ulcers in the United States are attributable to for-profit ownership. Similarly, given an absolute increase in nursing hours of 0.42 hours per resident per bed per day, we can estimate that residents in Canada would receive roughly 42 000 more hours of nursing care a day and those in the United States would receive 500 000 more hours of nursing care a day if not-for-profit institutions provided all nursing home care. These estimates are based on the 2006 census from Canada showing that 100 740 of 252 561 nursing home residents resided in for-profit nursing homes and the 2000 census from the United States showing a total of 1 720 500 nursing home residents. 34 35 These estimates assume that two thirds of US nursing home residents live in for-profit facilities.
WHAT IS ALREADY KNOWN ON THIS TOPIC
The quality and appropriateness of care delivered in nursing homes is a major concern for the public, policy makers, and media Controversy exists about whether for-profit compared with not-for-profit ownership affects quality of care
WHAT THIS STUDY ADDS
Most studies suggest a trend towards higher quality care in not-for-profit facilities than in for-profit homes, but a large proportion of studies show no significant trend Further research and conclusions Although this review has fully assessed the data available comparing for-profit and not-for-profit nursing home care, additional work is needed to compare the costs between these types of facilities and to evaluate the consistency of these findings outside of the United States and Canada. Although we have extensively evaluated the literature comparing quality of care in for-profit, charitable organisation owned, and government owned nursing homes, the available studies did not allow comparison of the possible impact of factors such as subcategory of for-profit ownership (for example, chain v non-chain, investor v small business ownership, municipality v federal government ownership). Nursing home management companies further complicate the relation between ownership and quality of care. These are all important areas that warrant further research.
